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Overview: 
The Regional Integrated Assessment Modeling (RIAM) 
project: 

Multi-year effort for DOE to improve regional integrated 
assessment and Earth system modeling capabilities through 
application to the Gulf Coast region of the US 

Stakeholder work to ground experiments 

Today: 
Why study energy sector adaptation? Purpose/scope/goals  
Description of stakeholder research process/results 

Scope/questions/methods  
Typology 
Stakeholder interviews 
Preliminary findings 
Insights for adaptation science 
 



Purpose-Scope:  
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Provide basis for understanding actual adaptation alternatives for use in 
future experiments as well as identifying key stakeholders for future work 

Identify additional data sources of use in experiments (looping 
stakeholder insights back into modeling efforts when possible)  

Contribute to adaptation science 

Identify key vulnerabilities, adaptation alternatives, and perception of key 
uncertainties within the Gulf Coast energy sector (oil, gas, and electric 
sectors) with respect to the risk of extreme storms, coastal inundation, 
increased air and water temperatures, and reduced water availability in the 
region 

Port Fourchon, LA  
McGuire Nuclear Power Station,  
Lake Norman, NC 

LNG Terminal Pascagoula, MI 2011 



Goals for Stakeholder Research 
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Develop specific information on vulnerabilities and adaptation 
alternatives in the region for use in future modeling efforts 

What are the impacts/vulnerabilities for the sector (oil, gas, electric)? 

How are the impacts/vulnerabilities distributed within the SE/GC (10 state) 
region? 

What adaptation alternatives (to high air and water temperatures, 
flooding, extreme events, water availability issues) are being considered? 

What are the issues/decision criteria for energy sector stakeholders?  

 

Informational gap analysis:  
From peer-reviewed literature: what issues might not be under 
consideration by the energy sector that should be? (decision typology) 

From energy sector stakeholders: what issues are under 
discussion/considered important by energy sector professionals that have 
been overlooked in the literature (i.e., what does the industry know that 
the academic community does not know?) (interviews) 



RIAM Adaptation Typology 
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Captures ‘vital statistics’ of 
decision makers and other 
stakeholders 

Sectoral/operational context  

Impacts, vulnerabilities, 
adaptation alternatives 

Decision processes 

Decision criteria 

Key uncertainties 

Database implementation 
identifies decision making patterns 

FMP (& possibly Nvivo) 

Decision typology to capture and organize information emerging from 
the literature review and stakeholder interviews 



RIAM Adaptation Typology 
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Decision typology to capture and organize information 
emerging from the literature review and stakeholder interviews 
interviews High-level field structure of FMP database 

Author/Stakeholder Date, knowledge source 

Region Information GC, non-GC SE, state specific, relevant RIAM analysis 
(air/water temp, storm surge, wind, off-shore, electricity 
demand, siting of new gen infrastructure, other) 

Hazards Addressed Air temperature, water temperature, water 
availability….  

Sector Information Electricity supply, oil and gas supply, transmission-
distribution, end-use 

Types of Impacts Impacts to infrastructure, generation capacity, 
consumers, indirect, other vulnerabilities 

Adaptations Identified, Under 
Consideration, or Implemented 

No adaptation, protect infrastructure, modify 
operations, enhance supply, manage demand, modify 
emergency response, capacity building 

Adaptation Decision Process- 
Comparing and Selecting 
Alternatives 

Analysis methods, decision criteria, key uncertainties, 
organizational process 



RIAM Adaptation Typology 

April 28, 2013 7 

X X 

X 

X X 

X 

X 

X X 

X 



Industry Scales 

Climate Change 

Generation companies 
•Exploration 
•Extraction 
•Investment 

Generation facilities 
•Power plant operations (fossil, coal, nuclear) 
•Refinery operations  
•Solar, wind, biomass operations 

Wholesale transmission services 
•High-voltage transmission (electricity) 
•Oil & gas pipelines 
•Biomass & biofuel transportation 

Retail distribution services 
•Low-voltage distribution (electricity) 
•End user sales (petroleum)  

Individual consumers 
•Industrial 
•Commercial 
•Residential 
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Stakeholder selection: 

Transmission/
Distribution 

Demand 



Stakeholder selection: 
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•  Operators > 3 GW 

• Regional distribution/coverage 

• ‘Snowball’ sampling 



Climate-energy relevant  
boundary organizations:  
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Boundary organizations: “Organizations designed to facilitate collaboration and 
information flow between the research and public policy communities (Guston, 1999, 
2001; Parker and Crona, 2011) 

Academic Centers 

Federally-supported 
regional efforts 
(RISAs/Sea Grant) 

Non-profit sector/community 
organizations 

Multi-
sectoral/m
ulti-state 
initiatives 



Some preliminary insights: Literature 
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Available literature on is limited 
Literature largely focuses on impacts on supply, with less discussion of 
generation, transmission, distribution 
Reflects perception of climate change as a public sector issue? 
 

Hazards/impacts of interest are region- and sector-specific 
Issues for the Southeast/Gulf Coast differ markedly from other U.S. and 
global regions 
 

Emphasis on interconnectedness of infrastructure 

Generation → distribution/transmission → end use 
Transportation is a critical enabling infrastructure 
Depreciation/aging of existing infrastructure a key vulnerability 
 

Industry focused on both structural and non-structural responses 
Structural: facility siting, retrofitting of technologies, modernization 
Non-Structural: regulatory streamlining, design standards, cost sharing,  

 



Some preliminary insights: Stakeholders 
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The politics of climate influence the regional discourse 
Emphasis on “preparedness”, “risk management”,  and 
“community resilience” rather than climate change adaptation 
Perceived differences between electricity/oil & gas sectors 

 
There are significant, unmet demands for knowledge 

Climate change projections/prediction 
Future policy development 
Future energy markets, growth in service areas 

 
Recent extreme events are a laboratory for adaptation 

Reveal vulnerabilities 

Reflects the need for 
integrated assessment 



Some preliminary insights: Stakeholders 
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Issue of stationarity (the ‘new 
normal’) and managing under 
ranges of uncertainty 

 
Stakeholder demand for sub-
regional scale projections 

Networks are critical for sharing knowledge 
and increasing resilience 

Partnership can enhance credibility (e.g., 
Entergy/America’s Wetlands) 
Provides opportunity for leveraging 
resources (e.g., EPRI) 

 
Perception gap between stakeholders and 
researchers  

Does ‘adaptation’ requires changes to 
planning beyond existing risk-management 
practices? 



Some preliminary insights for adaptation 
research & science 
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Adaptation decisionmaking does not occur in a vacuum – broader 
context matters in terms of how adaptation decisions are made 

Actors respond to and manage multiple risks 
Actions strongly influenced by regulators 
Strong-emphasis on incremental adjustment to challenges and 
opportunities as they arise 

 
There are clear interactions between public and private adaptation 

Regulators can expand or constrain the adaptation the solution space for 
the energy sector (e.g., extent to which companies can pass on costs) 
Community resilience is dependent upon effective adaptation on the part 
of private entities that deliver key goods and services 
Collaborative approaches among public/private actors are needed 

 
More attention to the role of private entities is needed by adaptation 
researchers and practitioners 



Another view of an energy sector interview: 
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